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In a previous paper (Ref. 1), hereafter, we call I) , Q 2 dependence for the parton distribution functions is extensively studied in the framework of Quantum Chromodynamics (QCD). In the paper I, "kernel function" method (method-2 of I) is proposed to calculate the Q 2 dependent parton distribution functions. This method is intended to obtain the exact solution of Altarelli-Parisi equations. 2 
Gq GG "Jrz *> As to the details of notations and definition.;, see I.
raq raa (4) where r's represent the anomalous dimensions whose definition will be found in I.
In this letter, we :fix the flavor number f to be 4 as in I. In Eqs. (1) and (2) , ® denotes the convolution integral,
When a set of parton distribution functions at a reference momentum (Q0 2 ) is given, those at higher Q 2 are simply calculated using the above formulae. This method has the following features. First, one need not make the moment analysis: Q 2 dependence of experimentally measurable quantities can be directly analysed. Second, it is possible to choose the initial conditions and reference momentum Q 0 2 at will.
In the paper I, the non-singlet kernel function KN 8 (x, s) is calculated and parametrized with high accuracy. In this letter, we give the expressions for the singlet kernel functions and their parametrizations. Detailed treatment of these matter and comparison with experiments will appear in the forthcoming paper. In order to get the solution, we separate the r matrix in the exponent of Eq. (4) into two parts regarding the off-diagonal elements of r (i.e., r qG and r Gq) as a perturbation to the diagonal elements. Making use of the property of convolution integral we get the
(12)
where In Fig. 1 
where a'=1.44s, c'=0.11723, u=(-lnx) /10 and c 1 is the s dependent constant The numerical values of a's and b' s are tabulated in Tables II"" ' VI. The relative error of these parametrizations is typically 3%. For s<0.2 it turns to be about 10% at some points .and for s>1.7 about 6%. The above error is fairly large compared with that of KNS of I. However this size of error may be expected for the flavor singlet distribution functions because we have neglected the mass effect of heavy quark, flavor number dependence and so forth.
The QCD correction in the leading logarithmic approximation has common structure for all "hard" collision processes. 4 l The effect of scaling violation arising from this correction is easily taken into acount in terms of kernel functions described in this letter and I. In fact, the fragmentation functions into a hadron from nonsinglet quark, singlet quark and gluon, which we denote by DNS, D 8 and D 0 respectively, obey the following equations : 5 
Numerical computation was performed with the HIT AC 8800/8700 in the Computer Center, University of Tokyo.
